To explore early language acquisition in internationally adopted preschoolers, we collected parental reports (CDI-2) and speech samples from 14 children adopted from China between the ages of 2 years, 7 months and 5 years, 1 month. Their lexical and syntactic development was qualitatively similar to infants acquiring English as a first language: nouns and social words dominated early vocabularies; verbs and closed-class items became more frequent as vocabulary size increased; and lexical and syntactic development were tightly correlated. This research has several implications for clinicians. First, it demonstrates that parental reports provide valid information during the first year after adoption and could be useful in identifying preschool children in need of further assessment. Nine to 15 months after arrival many children reached the ceiling of the CDI-2, suggesting that this instrument has limited utility after the first year. Finally, the rapid lexical and syntactic growth of these children suggests that many of them may eventually catch up with their native-born peers.
Recently, the number of international adoptions has increased sharply, growing from 6472 in 1992 to 20,099 in the year 2002. 1 While almost half of these children are adopted before 1 year of age and many of the others come as toddlers, thousands of preschoolers and school-aged children are adopted by American families. The language development of these older children may be of particular concern to their families and caregivers. Since expectations of communicative competence are naturally higher for preschoolers than infants, these parents are more likely to wonder whether their children are progressing normally. Parental concerns often intensify as children get closer to starting school. Adopted preschoolers have fewer years than toddlers or infants to catch up with their native English-speaking peers before beginning their formal education, raising questions about their readiness for school and the need for language intervention programs.
The unique linguistic experience of internationally adopted (IA) children raises questions about how to evaluate these children and address these concerns. Evaluating children in their birth language is both difficult and problematic. A native language assessment is possible only when the child's dialect can be accurately identified and there is a fluent speaker available who is capable of evaluating the child's language skills. This problem is particularly difficult for children who were adopted from China. About a third of the people in China are native speakers of languages or dialects other than Mandarin Chinese 2 and linguistic diversity is particularly pronounced in the southern and western provinces where many of these children are born. Even when a native language evaluation is possible, it may be difficult to interpret. Many children are reluctant to speak their birth language and may even become upset by hearing it. 3 Thus, the child's failure to engage in a task or respond to a prompt may not indicate a failure to understand. Because IA children have little opportunity to use their birth language, evaluations that are conducted months or years after the child's arrival in his or her new home may underestimate the level of development that the child had attained at the time of adoption. Gindis 3 found 4-to 8-year-old children who were adopted from Russia showed a rapid decline in native-language production skills within 3 to 6 months after adoption. After 1 year they had no functional command over their birth language. By adulthood, IA children do not appear to retain any residual knowledge of their birth language. Pallier and colleagues 4 found that adults who were adopted from Korea by French families in childhood were unable to distinguish Korean utterances from Japanese utterances. The researchers also examined their brain activity in response to these languages using functional magnetic resonance imaging, a technique that detects changes in blood flow related to neural activity. The adoptees, like the native French speakers, showed no unique cortical activations to Korean. However, their neural response to French utterances was quite different from their response to the other languages and closely paralleled that of the nativeborn controls.
Thus, since most children rapidly become monolingual speakers of their adoptive language, it will typically be most practical and meaningful to evaluate their abilities in this language. But it is unclear what criteria clinicians should apply in these evaluations. Several researchers have evaluated IA children by standards that are typically applied to monolingual age-mates and have found shockingly high rates of language delays in children who have recently arrived in the United States. 5, 6 But there is little reason to assume that these delays have any clinical significance. Preschoolers who are evaluated shortly after arrival will inevitably have a limited knowledge of their new language, simply because they have had very little time in which learn it.
An alternative approach is to dynamically assess IA children as second-language learners, taking into account not only the children's age but also the amount of time that they have had to acquire their new language and monitoring their progress over time. To understand the results of these evaluations, we need more information about the typical trajectory of language acquisition in this unique population. While there is a substantial body of research on the course of second-language acquisition in children, it is not clear that these findings can LEXICAL AND SYNTACTIC DEVELOPMENT IN IA PRESCHOOLERS/GEREN ET AL be directly applied to international adoptees. Most young children acquire a second language through interactions with peers and teachers in the classroom and on the playground, and typically continue to use their first language with their families. In contrast, most IA children must function in their new language both at home and at school. This situation may present unique advantages and risks. IA children begin losing their first language before they achieve competence in their second language 3 which may put them at risk for language delay. [7] [8] [9] However, immersion at both home and school may increase the amount of linguistic input that the child receives and improve its quality. Wong Fillmore 10 argued that children who learn English in school often must feign competence early on to maintain social interactions, limiting their willingness to experiment, speak on new topics, or risk making errors. In contrast, adopted children have access to conversational partners who are presumably willing to overlook mistakes and may be more likely to tailor their speech to the child's level of expertise.
These differences highlight the need for more information about the trajectory of language acquisition in IA preschoolers. Without such information it is impossible to interpret an individual child's performance. Is a 5-year-old child who is using telegraphic utterances after 9 months in the United States well on the road to catching up with her peers? Or is she experiencing difficulties in language acquisition which might warrant intervention? How rapidly should parents expect their children to progress and when should they seek help? Only by understanding the typical course of acquisition in this unique population will we be able to identify children who appear to be acquiring the language more slowly and may be at risk for language disorders. This information would also help us to pinpoint any common needs within this group of children and provide parents with the information that they need to make choices about their child's education.
This study is an initial step in that direction. Our goals were to document the pace of lexical and grammatical development of preschool children during the first year after adoption and determine whether adopted children showed the same patterns in acquisition as toddlers learning their first language. This second goal might seem surprising. Adopted preschoolers are considerably older and more cognitively sophisticated than toddlers. Their interactions are more complex and their communicative needs are presumably different. But the situation that the adopted child is in is in some ways quite similar to that of an infant. Like an infant, she must learn her new language without the aid of bilingual informants or text. Like infants, preschoolers lack the metalinguistic reasoning skills that are available to older language learners. An additional goal was to determine whether parental report measures were valid with this population and could be used to track the progress of adopted children over time. For a full empirical report of parent report measures and a discussion of its theoretical implications, see the work of Snedeker and associates.
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METHODS
Subjects
Since relatively few preschoolers are adopted from China each year, we attempted to contact families from across the United States. Information about the study appeared in Adoption Today (a national magazine for adoptive families), the online newsletters of regional chapters of Families with Children from China, and other newsletters and discussion boards aimed at families with adopted children. Fourteen children were included in our study. The children had come to the United States between the ages of 2 years, 7 months and 5 years, 1 month (mean ¼ 4 years, 2 months). At the time that the children began participating they had been in the United States for 3 to 16 months (mean ¼ 8.1 months). Parents were invited to participate every 3 months until their child had been in the United States for 18 months. Thus each child participated in 1 to 5 sessions (mean ¼ 2.5) and a total of 34 data points was collected. Children were excluded from the study if their parents used a third language in the home or if the child had a sensory, motor, or developmental disorder that might affect language. Table 1 provides additional information about each child.
Measures
All materials for the study were mailed to the parents who collected the data in their home. Three measures were used: a background questionnaire, the MacArthur-Bates Communicative Development Inventory 2 (CDI-2) 12 and a 1-hour taped language sample. The background questionnaire was adapted from previous studies 13, 14 and asked about the child's history and health and his or her native language development, adoptive family, current use of English and the native language, and current language environment. This information was used to characterize the sample (see Table 1 ) and to exclude children who did not meet the selection criteria.
We examined the early English development of adopted children from China using the CDI-2. 12 This measure has been validated and normed for children 16 to 30 months. 12 The CDI-2 is a parent report measure which includes a 680-item vocabulary checklist and a 37-item forced-choice sentence-complexity measure, which asks about the child's use of inflectional morphemes and closed-class words. Although the CDI-2 is often used with older children who have developmental disorders or language delays, [15] [16] [17] [18] there is no prior research demonstrating its sensitivity to secondlanguage acquisition, especially in older children. Like all parental reports, this measure reflects parents' beliefs about their children. If these beliefs are inaccurate, then the report will be inaccurate as well. Since adopted preschoolers are more cognitively mature than the younger children for which the measure was designed, parents' expectations about communicative competence of older children could interfere with their ability to accurately monitor their child's progress. To evaluate the validity of the measure we gathered hour-long recorded speech samples of the parent and child playing with a standard set of toys that were provided to all the participants. The language produced by the child during the session could then be compared with the information reported by the parent to see if the two measures were consistent with one another.
Transcript Analyses
To analyze the spontaneous language production of the adopted children, the first speech sample from each participant was transcribed. We analyzed the first 100 utterances of the transcript meeting the guidelines laid out in Johnston. 19 These guidelines exclude all utterances which are: exact repetitions (either self-repetition or repetition of the conversational partner); responses to questions in which the child only provides the queried information without using a complete sentence or elaborating; or single word utterances which consist of yes, no, or an equivalent in response to a conversational partner's question or statement. We chose these guidelines over more inclusive standards including those originally proposed by Brown, 20 because they may help to remove situational variation in mean length of utterance (MLU) that can be directly attributed to differences in parental discourse style rather than the abilities of the children. The CLAN program 21 was used to calculate the child's MLU in morphemes, as well as the total number of different word types and the number of noun, verb, and closed-class types used by the child.
These analyses indicate that the CDI-2 is a valid indicator of language production abilities in this population. There was a strong correlation between the number of different word types in the speech sample and the child's total reported vocabulary on the CDI-2 (r ¼ 0.75). The transcript analyses also confirmed that the parents provided accurate information about the kinds of words that their children used; there were robust correlations between the number of different nouns, verbs, and closedclass items that were used by each child and the number that their parent checked off on the CDI-2 (r ¼ 0.53 for nouns; r ¼ 0.66 for verbs; and r ¼ 0.81 for closed-class words). Finally, the children's MLU was correlated with their score on the sentence-complexity metric, demonstrating that parents were sensitive to differences in the children's syntactic abilities (r ¼ 0.61).
RESULTS
Rate of Acquisition
One of our primary goals was to determine how rapidly IA children were acquiring English. We measured rate of acquisition by examining the change in vocabulary size over time. Vocabulary size can be assessed by totaling the number of words on the 680-word CDI-2 checklist that parents report their child using. Since the number of sessions varied across participants, we conducted the CDI-2 analyses on the first datapoint contributed by each child, as well as on the entire dataset. This was done to ensure that individual differences would not artificially skew the data pattern. However, the results of the two analyses were quite similar and information about both of them is presented below.
Unsurprisingly, vocabulary size increased with the length of time that the child had spent in the United States. As Table 2 suggests, participant 14 was an outlier in this analysis, acquiring reliably fewer words than would be predicted at both observation sessions. When this participant is included, both her observations have absolute standardized residuals greater than 2 (indicating that her performance is substantially different from that of the group) and the logarithmic relation between time and vocabulary is considerably weaker (p ¼ 0.06, r ¼ 0.21 first session, p < 0.005, r ¼ 0.52 all sessions). When this participant is excluded from the analysis, there is a robust logarithmic relation between time and vocabulary size (r ¼ 0.82 first session, r ¼ 0.78 all sessions). Age of arrival was not a significant predictor of vocabulary size, indicating that the older adoptees did not learn words any faster than young ones. This logarithmic, or decelerating, growth curve contrasts sharply with the accelerating growth curve observed in infant learners. 22 We suspect that this reflects properties of the instrument rather than an actual deceleration in vocabulary growth. After 12 months many adoptees have developed beyond the point where the CDI-2 provides an accurate estimate of their vocabulary size; in 54% of these sessions the children knew over 90% of the words and had presumably reached the ceiling, or upper limit, of this instrument. This suggests that the CDI-2 is generally useful for children who have been in the United States for less than a year. However, caution should always be taken in interpreting the CDI-2 if an individual's vocabulary approaches the ceiling, because of the possibility of underestimating ability, even if the person has been in the United States well under a year. Conversely, the CDI-2 can be used for longer than 1 year with children who have not yet approached the instrument ceiling.
Compared with infant learners, the early vocabulary growth of adopted children is quite rapid. When infants first begin to produce words they typically add just a few to their productive vocabulary each month. 15 A small study looking at individual children's vocabulary growth from 10 to 50 words found that this process took children took on average just over 5 months. 23 In contrast, IA children do not seem to go through these stages of slow early lexical development. They begin to add English words rapidly to their vocabulary soon after arriving into the United States. After just 3 months in the United States, the adopted preschoolers had an average vocabulary score that was equivalent to the median score for 24-month-old infants, 12 who have often been speaking for about a year.
We have no evidence that adopted children continue to learn words at an accelerated rate beyond the third month in the United States. Between month 3 and month 9 after arrival, adopted children make as much progress as typically developing infants do between 24 and 30 months, though ceiling effects in both groups make this finding difficult to interpret. A different measure would be needed to assess the rate of continued vocabulary growth.
Patterns in Acquisition
Early first-language acquisition is characterized by predictable shifts in the kinds of words that children know and the complexity of their utterances. One goal of this study was to examine whether IA children go through parallel shifts in acquiring English. If adopted children acquire English in the same way as infant learners, then the instruments that are used to assess first language may prove useful for this population as well. This comparison is also interesting for theoretical reasons as documented by Snedeker and colleagues.
11 IA preschoolers are clearly more physically and cognitively mature than infant learners. If they pass through many of the same linguistic stages as infant learners, it suggests that those stages are not solely attributable to cognitive immaturity. We explored this question by comparing the parental reports for the adopted preschoolers with those of monolingual infants who had participated in earlier studies. 24, 25 Each session from an adopted child was matched to an infant with approximately the same vocabulary size. These infants were from 1 year, 7 months to 2 years, 6 months of age (mean ¼ 2 years, 2 months). The composition of children's early vocabularies has been studied extensively. 26 Initially, children seem to learn a disproportionate number of nouns and social words. After their vocabulary reaches 200 words, the proportion of those words that are nouns typically decreases. Verbs and adjectives gradually increase as a proportion of total vocabulary between 100 to 400 words. After children have 400 words in their lexicons, the proportion of closed-class items begins increasing sharply. We found many of the same patterns in the adopted preschoolers (see Table 3 ). Critically, there were no differences in vocabulary composition between the adopted preschoolers and the infant learners who were matched in vocabulary size. When children are near the ceiling of the CDI, vocabulary composition necessarily reflects the composition of the checklist. To ensure that this did not unduly influence our findings, we removed observations where children had vocabularies over 612 words (90% of total) from the analyses of all sessions. The remaining sample included 23 observations. In both groups the proportion of nouns in the child's vocabulary decreased as the lexicon grew (r ¼ 0.70 first session, r ¼ 0.73 all sessions), while the proportion of verbs increased logarithmically, or at a decreasing rate, as vocabulary size increased (r ¼ 0.62 first session, r ¼ 0.71 all sessions) and the proportion of closed-class items increased linearly (r ¼ 0.85 first session, r ¼ 0.83 all sessions).
Next, we compared the patterns of grammatical development in the two groups. There is a strong correlation between vocabulary size and the complexity of children's utterances in typical development. 15 Infants usually begin combining words when they have a vocabulary of 50 to 200 words. 27 Following these early combinations the length and complexity of utterances continues to gradually increase as children add closed-class words and morphological features to their speech. Since all of our participants had vocabularies over 175 words and were combining words, we were unable to examine when the first word combinations occurred in the adopted preschoolers. Instead we focused on the increasing complexity of utterances that is typically observed once children begin to combine words.
For these analyses we used the CDI-2 sentence complexity measure, a 37-item forced-choice measure in which the parent chooses which of two utterances is more like their child's speech. The items focus primarily on the use of grammatical morphemes and closed-class words. A child's score is based on the number of times the more complex utterance was selected. This measure is correlated with MLU in typically developing children 22 and in our population (see transcript analyses above). The analyses focused on the relation between vocabulary size and sentence-complexity scores, which are robustly correlated in infants when CDI-2 vocabulary is between 300 to 500 words. 27 As Table 4 illustrates, this correlation was confirmed in both the adopted children and the controls (r ¼ 0.77 first session, r ¼ 0.82 all sessions) and there were no reliable differences between the two groups. Age of arrival was not a significant predictor of sentence complexity, indicating that the patterns observed in older adopted children were no different than those of younger children. We also looked at a second measure of utterance length and complexity from the CDI-2. This measure asks parents to report three of the longest utterances their child has recently produced. A strong correlation was found between vocabulary size and the MLU for the adopted children with vocabularies less than 550 words (r ¼ 0.71). No group differences were found between the adopted children and the controls. After 550 words, MLU became so variable that no significant trends were found in either group.
DISCUSSION
The IA preschool children in our study showed rapid lexical and syntactic development during the first year after they arrived in the United States. These children went through many of the stages that we see in first language acquisition, albeit at a faster pace. Shortly after arrival, they learned many nouns but relatively few verbs. As vocabulary size grew, more verbs and closed-class items began appearing in the children's lexicons. The children's early utterances were short and lacked function morphemes and closed-class words and their lexical and syntactic development were tightly correlated, just as they are in typically developing children.
This study has many limitations. We collected data from a small number of children, limiting our ability to make strong generalizations. Since all of the children were adopted from China and into monolingual English families, we do not know whether our results would extend to children from other countries or in other linguistic environments. Because our study was limited to the earliest stages of acquisition, we do not know when these children will catch up with their monolingual age-mates or whether their subsequent development will continue to follow patterns that are typical of first-language learners. Nevertheless, we believe that this work, limited as it is, has some implications for clinicians.
First, these results demonstrate that the CDI-2 is a valid and useful measure for tracking language acquisition during the first year after adoption. This is shown both by the reliable correlation between the CDI-2 and measures from spontaneous speech and by the robust increases in vocabulary and sentencecomplexity scores over time. The CDI-2 is inexpensive, requires little time to score, and can be used repeatedly with the same child. In contrast, acquiring, transcribing, and coding speech samples is quite time-consuming. Second, our findings also offer some guidance for clinicians who are using the CDI-2 to evaluate IA children. We found that the children in our sample generally acquired 500 words or more on the CDI-2 by the time that they had been the United States for 1 year. The one child who failed to meet this benchmark, participant 14, was still progressing more slowly than the others when she exited the study at 18 months. While our sample is clearly too small to establish norms for this population, these results suggest that any child who does not show rapid vocabulary growth during the first year may warrant a more thorough evaluation.
Between 9 and 15 months after adoption, many children have acquired almost all of the words on the CDI-2, indicating that this instrument is of limited use after the first year home. By this time, many adopted children will have reached a level of linguistic development where standardized tests, such as the Clinical Evaluation of Language Functions-Preschool, may be appropriate. Additional research is necessary is to establish the validity and utility of these measures for monitoring acquisition in IA preschoolers. In the meantime, we can only offer a tentative suggestion for clinicians who are evaluating preschool children who have been with their birth families for more than 1 year. We found that adopted children's early linguistic development was tightly correlated with their length of residence in the United States but was not reliably correlated with their age. While we do not know whether this pattern persists after the first year, we would encourage clinicians to continue to look at the pace at which the child is acquiring the language in addition to the child's performance relative to his or her age. A child who is behind her peers, but is acquiring language as fast or faster than the typical first-language learner, may simply need more time rather than treatment.
In our sample, parental concerns about language development did not appear to be closely related to the child's rate of acquisition. Our background questionnaire asked parents to rate their level of concern about their child's English-language abilities on a 4-point scale (no concerns, mild concerns, moderate concerns, or severe concerns). We found no clear correlation between these ratings and vocabulary size or MLU. The two children whose parents reported severe concerns appeared to be progressing at the same rate as the children whose parents had no concerns. As we noted earlier, one child in our sample appeared to be progressing more slowly than the others; her parents reported only moderate concerns. We see two possible interpretations of this finding. First, parental concerns may be related to articulation, pragmatics, or some other facet of linguistic development that is not measured by the CDI-2. Second, parent concerns may be unrelated to the child's pace of acquisition because parents, like clinicians, lack an appropriate frame of reference for monitoring their child's progress. Parents who compare their children to native-born peers might experience more concern than those who use other adopted children or their own child's past performance as a frame of reference.
After about a year, the children in our study had lexical knowledge and syntactic abilities that surpassed those of the typical 30-month-old child. Yet they still appeared to have a long way to go before they would catch up with their monolingual peers. Clearly, additional research is needed to track their progress beyond the first year. However, the rapid rate of lexical and syntactic development in our sample, in conjunction with prior research on early second-language acquisition, leads us to be cautiously optimistic about long-term language outcomes for these children.
